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driven by rapid economic growth 
and urbanisation, China’s transport 
sector underwent profound changes 
over recent years, with mass motori-
sation as one of its major characteris-
tics. China’s vehicle stock grew from 
16 million in 2000 to 154 million in 
2014, implying an annual growth rate 
of 17.5%, which is comparable to the 
highest growth rates of developed 
countries during the same historical 
period (National Bureau of Statistics, 
2014). The rapid growth of vehicle 
ownership raises concerns over several 
issues, including urban traffic conges-
tion, energy security, air pollution and 
climate change. In Beijing, vehicles 
were responsible for 31.1% of PM2.5 
emissions from local sources, top-
ping any other single source (Beijing 
Municipal Environmental Protection 
Bureau, 2014). China’s transport-
associated CO2 emissions accounted 
for about 8% of total CO2 emissions 
from fuel combustion in 2011, and 
is increasing faster than any other 
sectors (IEA, 2013). Recent research 
suggests that energy consumption 
and greenhouse gases (GHG) emis-
sions from China’s transport sector 
are likely to keep increasing through 
2030 (Development Research Center 
of the State Council, 2009). How to 
establish a sustainable mobility sys-
tem is one of the greatest challenges 
China faces.
 From a scientific research per-
spective, there is an urgent need to 
understand the underlying reasons 
and dynamics behind changes in 
China’s transport sector, identifying 
key challenges and opportunities in 
addressing the emerging issues, and 
developing strategies and roadmaps 
to achieve the target of sustainable 
mobility (Zhang and Yazdani, 2014). 
In this special issue of the Journal of 
Sustainable Mobility, we have included 
four original research articles, which 
address the above-mentioned issues 
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from the perspectives of urban trans-
port structure, suburban transport, 
advanced vehicle market diffusion, 
and eco-efficiency assessment of 
automotive products, respectively. 
As the current transportation issues 
in China share significant similarity 
with other large developing countries, 
we hope the insights into China’s sus-
tainable mobility will shed some light 
on the common issues other develop-
ing countries encounter.
 The tremendous growth of vehicle 
stock has caused substantial changes 
in the transport system and struc-
ture. For instance, the share of vehi-
cle travel out of total urban travel in 
Beijing increased from 23.2% in 2000 
to 34.2% in 2014. During the same 
period, the share of non-motorized 
travel decreased from 41.5% to lower 
than 20% (Beijing Transportation 
Research Center, 2013). Infrastructure 
plays an essential role in determin-
ing transport structure. Since 2005, 
China has invested over 1 trillion yuan 
(US$161.3 billion at the 2013 exchange 
rate, World Bank) in the construction 
of urban rail infrastructure (Ministry 
of Housing and Urban-Rural Devel-
opment, 2013). The total length of 
urban rail transit reached 2,408 km 
in 2013 (National Bureau of Statistics, 
2014). Twenty cities have built bus 
rapid transit (BRT) systems, consti-
tuting a total operating length of over 
540 km (Institute for Transportation 
and Development Policy, 2015). Many 
municipal governments in China 
have in recent years offered gener-
ous subsidies to public transport, 
maintaining the bus and rail tariffs 
at considerably low levels. With all 
these efforts, urban public transport, 
with urban rail as the representative, 
appears to be superseding vehicle use 
growth and is more appropriate for 
the dense urban fabric and desirable 
to reduce energy consumption, air 
pollution and GHG emissions, as the 
paper by Gao, Newman and Webster 
in this issue concluded.
 Suburban transport is another 
important part of the transport sys-
tem, which has not been intensively 
studied by existing literatures. In 
the paper by Sun and Doulet in this 
issue, using community-based mobil-
ity services in Shanghai as a case, the 
authors shared their insights into the 
flexible and sustainable transport sys-
tem for suburban China of 2050, with 
implications on intermodality, trans-
formation of the institutional frame-
work and new market segment for 
community-based transport.
 Fuel economy is one of the essential 
factors determining energy and envi-
ronmental impacts of the transport 
sector. In the early 2000s, China’s 
vehicle fuel economy significantly 
lagged behind developed countries. 
The fleet average fuel economy of 
China’s new passenger vehicles was 
10% worse than those of Japan and 
Germany (Oliver et al., 2009). This 
situation has been largely improved 
after the implementation of China’s 
fuel economy standards. China issued 
fuel economy standards for passen-
ger vehicles, light duty commercial 
vehicles and heavy duty commercial 
vehicles in 2004, 2007 and 2011, 
respectively. The fleet average fuel 
consumption rate decreased from 
8.16 L/100 km in 2006 to 7.31 L/100 
km in 2013 (iCET, 2014), with the tar-
get of reaching 5 L/100 km in 2020. 
To encourage the purchase of fuel-
efficient passenger vehicles, China 
set a lower purchase tax rate for pas-
senger vehicles with displacement 
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volumes of 1.6 L or lower from 2009 
to 2010. Since 2010, purchases of 
fuel-efficient vehicles qualify for a 
3000 yuan (US$483.9) subsidy. In 
2009, the Chinese Government 
invested 5 billion yuan (US$806.5 
million) in accelerating the scrappage 
of old, inefficient vehicles. However, 
as Hao et al. (2011b) argued, improv-
ing fuel economy alone is not enough 
to achieve the sustainable targets in 
China’s transport sector.
 The Chinese Government considers 
electric vehicles (EV) a priority among 
the advanced vehicle technologies. 
In the ‘Industry Development Plan 
for Energy Saving and New Energy 
Vehicles’, the accumulated sales of 
battery electric vehicles and plug-in 
hybrid electric vehicles were projected 
to reach 5 million in 2020 (Chinese 
State Council, 2012). To achieve this 
ambitious target, both the central and 
local governments have implemented 
a package of measures, including 
subsidising EV purchase and charg-
ing infrastructure construction, and 
purchase tax exemption, to promote 
EV market diffusion (Hao et al., 
2014). By the end of 2014, 723 charg-
ing stations as well as nearly 29,000 
charging posts have been built. How-
ever, EV sales are far lower than the 
announced targets, due largely to high 
vehicle cost, charging inconvenience, 
and range anxiety. The paper in this 
issue by Du, Chen, Gao and Ouyang 
analysed the key factors affecting EV 
market diffusion, which is of high rel-
evance to both policy-makers and EV 
manufacturers.
 With the rapid growth of China’s 
automotive industry, its environmen-
tal and energy impacts are becoming 
more and more significant, which is 
of great concern to both researchers 
and policy-makers, home and abroad. 
However, existing studies in China’s 
context have not established an inte-
grated system of assessment of the 
socioeconomic impacts from the pro-
duction and use of automotive prod-
ucts, making it difficult to achieve 
optimisation through the industrial 
chain from a global perspective. In 
particular, the software platforms for 
such assessments, which have already 
been widely used in the US and the 
EU such as the GREET Model (Wang, 
2014), have not been well developed 
in China’s context yet. In the paper 
by Yin, Chen, Yang, Xie and Liao in 
this issue, an eco-efficiency assess-
ment system, ‘Vehicle-IA system’, 
for the automotive products in China 
was established, with the aim of guid-
ing the automotive manufacturers to 
design and produce cars with better 
socioeconomic impacts.
 China’s efforts to establish a sus-
tainable mobility system create an 
opportunity for researchers. Policies 
need to be developed in the context 
of China’s unique administrative sys-
tem, which cannot be well adapted by 
existing studies from developed coun-
tries. For example, mandatory poli-
cies play an essential role in China’s 
transport policy system, such as the 
administrative restrictions on vehi-
cle purchase and vehicle use, which 
have been implemented in many of 
China’s large cities (Hao et al., 2011a). 
These policies have immediate effects 
on controlling transport demand. If 
designed properly, they can improve 
transport equity as well. However, 
they are not market-based and may 
cause overall inefficiency. Besides, 
these policies are often associated 
with low public acceptance. Research 
plays an extremely important role in 
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evaluating such existing policies and 
raising recommendations for further 
improvements. There is large poten-
tial for researchers to participate in 
forming the strategy for sustainable 
mobility in China. The Journal of 
Sustainable Mobility will continue to 
serve as a platform for researchers, 
policy-makers and entrepreneurs to 
exchange ideas and promote the reali-
sation of sustainable mobility through 
joint effort.
References
Beijing Municipal Environmental Protec-
tion Bureau, 2014. PM2.5 Source Appor-
tionment in Beijing, Beijing.
Beijing Transportation Research Center, 
2013. Beijing Transportation Development 
Annual Report 2013, Beijing.
Chinese State Council, 2012. Industry Devel-
opment Plan for Energy Saving and New 
Energy Vehicles, Beijing.
Development Research Center of the State 
Council, 2009. 2050 China Energy and 
CO2 Emissions Report, Beijing.
Hao, H., Wang, H., Ouyang, M., 2011a. Com-
parison of policies on vehicle ownership 
and use between Beijing and Shanghai 
and their impacts on fuel consumption 
by passenger vehicles. Energy Policy, 39, 
1016-1021.
Hao, H., Wang, H., Ouyang, M., 2011b. Fuel 
conservation and GHG (Greenhouse 
gas) emissions mitigation scenarios for 
China’s passenger vehicle fleet. Energy, 
36, 6520-6528.
Hao, H., Ou, X., Du, J., Wang, H., Ouyang, 
M., 2014. China’s electric vehicle sub-
sidy scheme: Rationale and impacts. 
Energy Policy, 73, 722-732.
iCET, 2014. China Passenger Vehicle Fuel Con-
sumption Development Annual Report. 
Beijing.
IEA, 2013. CO2 Emissions from Fuel Combus-
tion, International Energy Agency, Paris.
Institute for Transportation and Develop-
ment Policy, 2015. Total Length of BRT 
Lane, http://www.chinabrt.org (accessed 
March 20, 2015).
Ministry of Housing and Urban-Rural Devel-
opment, 2013. China Urban Construction 
Statistical Yearbook 2013, Beijing.
National Bureau of Statistics, 2014. China 
Statistical Yearbook 2000-2014, Beijing.
Oliver, H.H., Gallagher, K.S., Tian, D., 
Zhang, J., 2009. China’s fuel economy 
standards for passenger vehicles: Ration-
ale, policy process, and impacts. Energy 
Policy, 37, 4720-4729.
Wang, M., 2014. GREET.net 2014, Argonne 
National Laboratory.
Zhang, M., and Yazdani, B., 2014. Paradigm 
Change of Mobility in the Twenty-first 
Century. Journal of Sustainable Mobility 
1, 9-18.
q
Dr Frank (Fuquan) Zhao is a Professor 
and Director of the Automotive Strategy 
Research Institute at Tsinghua 
University, China, since May 2013. Dr 
Zhao has published five books and 
more than 300 academic papers, and 
owned more than 100 patents. Dr Zhao 
received many recognitions in his career including but 
not limited to: Fellow of SAE in 2006, China 
Automobile Industry Outstanding Person in 2008, 
CTO of the Year in 2008 and Executive of the Year for 
Product Planning in 2009 by China Automotive News, 
the Silver Medal of National Scientific and 
Technological Progress in 2009, the Gold Medal of 
China Automotive Science and Technology Progress in 
2012, and the Gold Medal of China Enterprise 
Management in 2012.
u  State Key Laboratory of Automotive Safety and 
Energy, Tsinghua University, Beijing 100084, 
China
! zhaofuquan@tsinghua.edu.cn
JSM3_Guest Editorial.indd   9 02/06/15   3:49 PM
guest editorial
10 The Journal of Sustainable Mobility Volume 2 Issue 1 June 2015 © Greenleaf Publishing 2015
Dr Han Hao is a research assistant at 
the Department of Automotive 
Engineering, Tsinghua University. He 
holds a doctoral degree and a bachelor 
degree both from the Department of 
Automotive Engineering, Tsinghua 
University. His research interests 
include China’s automotive industry development 
strategy, automotive technology strategy, transport 
energy system modelling, and transport policy in the 
context of climate change.
u  State Key Laboratory of Automotive Safety and 
Energy, Tsinghua University, Beijing 100084, 
China
! hao@tsinghua.edu.cn
Dr Michael Zhang is Reader in 
International Strategy at Nottingham 
Business School, Nottingham Trent 
University. He teaches core modules of 
International Business and Strategic 
Management at both undergraduate 
and postgraduate levels. His research 
interest covers the following areas: (1) economic 
development and market process; (2) technology 
analysis and entrepreneurship; and (3) corporate 
sustainability and organisational learning. Before his 
academic career, Michael worked in the automotive 
industry and was involved in international 
technological transfer programmes. He has work 
experience in China, Japan and the UK and speaks 
Chinese, English and Japanese. Michael has published 
in a range of economic and management journals, inter 
alia: the International Journal of Technology Management, 
International Small Business Journal, Journal of the Asian 
Pacific Economy, R&D Management, Technology 
Analysis & Strategic Management. He served a term of 
three years, 2011–13, as a member of the Editorial 
Review Board of the Journal of International Business 
Studies. He was a guest editor for a Special Issue of the 
International Journal of Entrepreneurship and Innovation 
in 2012. In July 2013 he successfully launched, and 
became the founding Editor-in-Chief of, a new peer-
reviewed journal: the Journal of Sustainable Mobility 
with Greenleaf Publishing.
u  Nottingham Business School, Nottingham Trent 
University, Burton Street, Nottingham NG1 4BU, 
UK
! michael.zhang@ntu.ac.uk
JSM3_Guest Editorial.indd   10 02/06/15   3:49 PM
